Some new tetrazole derivatives were prepared by the reaction between the prepared azomethine compounds I 6 -I 10 with sodium azide in anhydrous tetrahydrofuran (THF) with a few drops of distilled water and under reflux conditions. Azomethine compounds were prepared by thermal condensation reactions of aromatic aldehydes with primary aromatic amines. The prepared compounds (tetrazole derivatives) were screened for their antibacterial activity (by disc diffusion method). Compound I 6 is the most active derivative that has recorded a significantly (p<0.01) stronger influence to inhibit the growth of Candida zeylanoides with an average zone of inhibition of 26.0 mm. Derivatives I 7 and I 9 showed the lowest zone of inhibition of 8.0 mm against Candida zeylanoides. This study may be helpful in designing more potential anticandidal agents for therapeutic use in the future.
Introduction
Azomethine compounds discovered by Hugo Schiff in 1864, can be prepared by different methods, one of the more important being the condensation reaction between primary amine with aldehyde. 1 Azomethine compounds contain the N=C group. 2 Some of the azomethine compounds are used as antibacterial agents. 3, 4 The structure of azomethine compounds usually includs a phenyl or aryl group with the double bond between the carbon atom and the nitrogen atom. 5, 6 (Scheme 1)
The reaction of triazole diamine compound with 4-bromobenzaldehyde in the presence of glacial acetic acid gave the next product. 7 
(Scheme 2)
Tetrazole derivatives are heterocyclic compounds containing four nitrogen atoms and one carbon atom within one ring. 8 Tetrazoles as a group of heterocyclic compounds appear in IR spectra as broad signals; having peculiar biological activities. 9, 10 Tetrazole derivatives have a special structure and can display anti-bacterial properties, such as antiviral and anti-allergic. [11] [12] [13] There are several methods to prepare tetrazole derivatives, and each method depends on the constituents of the reaction. 14 Recently, there were many various types of compounds (including such containing a metal centre coordinated with suitable ligands) tested against Candida albicans, with a varying degree of success. [15] [16] [17] An example of one of tetrazole derivatives is the product from the reaction between azomethine compound (biphenyl bis Scheme 1. Structure of azomethine compounds (1-(pyridin-4-yl) methanimine)) with sodium azide. 18 
(Scheme 3)
Many of tetrazole derivatives can be prepared by the reaction between a different aldehyde and different amines. 10 
(Scheme 4)
In this study, tetrazole derivatives derived from the reaction of the prepared azomethine compounds with sodium azide were evaluated for their biological activity against four types of Candida yeasts. The products were identified by their melting points, FT-IR and 1 H NMR spectra.
Experimental

1. Apparatuses
The measurement of melting point was conducted by the electrothermal melting point apparatus. IR spectra were recorded at room temperature in the range of 400-4000 cm -1 by a Fourier transform infra-red Spectrophotometer Model Tensor 27 Bruker Co., Germany. The 1 H NMR spectra were recorded on Bruker Ac-300 MHz spectrometer.
Preparation of Azomethine Compounds I 1 -I 5
Azomethine compounds were prepared according to the literature procedure, 19, 20 as shown in Table 1 . An equimolar mixture 0.02 mole of aldehydes and 0.02 mole of amines and trace of acidic catalyst in 25 mL absolute ethanol were reacted at reflux temperature for 4 hours, whereby a crystalline solid separated out. The products were filtered off and recrystallized from absolute ethanol.
3. Preparation of Tetrazole Derivatives I 6 -I 10
A mixture of azomethine compounds (0.01 mol) and sodium azide (0.01 mol) was dissolved in 20 mL of THF and 2 mL distilled water and refluxed for 4 hour and left to stand for 24 hour at room temperature, then the solid product separated out. 21 The products were filtered off and recrystallized from absolute ethanol as shwon in Table 2 . 
4. Activity against Candida Yeasts
This test was carried out in vitro to investigate the inhibitory effects of the prepared tetrazole derivatives using well diffusion method on Muller-Hinton agar. This experiment was done as mentioned by Owaid et al. with some modifications. 22 Four milligrams of the prepared tetrazole derivatives were applied separately in 6 mm-well. After 18 hour at 37 °C, the zone of inhibition was measured using the ruler in millimeters. Tables 1 and 2 show structural formulae, names, yields, melting points and color of all prepared compounds I 1 -I 10 . The best yield achieved for the prepared azomethine compounds was for compounds I 3 82% and I 4 84%, while the lowest yield was for compound I 1 78% and the best yield of the prepared tetrazole derivatives was for I 10 92%, while the lowest yield was for I 6 76%. The highest melting point for azomethine compounds was for com- Table 1 . Names, structural formulae, symbol, yields, colors and melting points of azomethine compounds I 1 -I 5
Results and Discussion
Nomenclature
Structural formula Compound Yield % Color m.p. °C
Dark red 240-242 
Orange 272-274 tetrazol-yl) phenol pound I 2 , the lowest melting point was for compound I 1 , while the highest melting point of the prepared tetrazole derivatives was for compound I 7 , the lowest melting point was for compound I 6 . The different colors and melting points of the products compared with the raw material are initial evidence of interaction.
1. Azomethine Compounds I 1 -I 5
Azomethine compounds were prepared from commercially available aldehydes with primary amines and identified by their melting points and FT-IR spectra. Table  3 shows the appearance of the stretching absorption bands of the characteristic groups of the resulting group (C=N) at 1609-1681cm -1 beside the characteristic bands of the residual groups in the structure, being indicative of the formation of the products. 23 The reaction involves a nucleophile attack of the electron pair of the amino group (NH 2 ) of aromatic amine on the carbonyl group (C=O) of aromatic aldehydes to form an N-substituted hemiaminal; in a suitable medium it can eliminate a water molecule to give the stable compound (azomethine). 20
2. Tetrazole Derivatives I 6 -I 10
In this work, the preparation of tetrazole compounds was achieved by the reaction between prepared azomethine compounds (I 1 -I 5 ) with sodium azide. The resulting products were identified using the melting points, FT-IR and 1 H NMR spectra. Table 4 shows characteristic stretching absorption bands at 1219-1286 cm -1 , 1007-1083 cm -1 and 1487-1509 cm -1 indicative of C-N, N-N and N=N bonds of tetrazol rings beside the characteristic stretching absorption bands of the residual groups in their structure. 27 Table 3 . FT-IR of azomethine compounds I 1 -I 5 The general equation (Scheme 5) represents the main reaction through which the prepared azomethine compounds were obtained. The mechanism of azomethine compounds formation was thoroughly studied and established by many authors in the literature. 25, 26 Scheme 5. The main reaction of azomethine compounds The 1 H NMR spectrum of compound I 7 (Fig. 1 , in solvent DMSO-d 6 ) showed the following signals: singlet at δ 1.76 indicating the presence of 3H as o methoxy group (OCH 3 ), singlet at δ 3.83 indicating the presence of 1H as an NH group (NH outside of the tetrazole ring), singlet at δ 8.55 indicating the presence of 1H as another NH group (NH inside of the tetrazole ring), singlet at δ 9.33 indicating the presence of 1H as one CH group (N-CH), singlet at δ 11.56 indicating the presence of 1H as one hydroxy group (OH), multiplet at δ 8.96-6.99 indicating the presence of 6H of aromatic protons. 1 H NMR spectrum of compound I 8 (Fig. 2) shows the following signals: singlet at δ 3.33 indicating the presence of 1H as an NH group (NH outside of the tetrazole ring), singlet at δ 8.71 indicating the presence of 1H as another NH group (NH inside of the tetrazole ring), singlet at δ 11.71 indicating the presence of 1H as one CH group (N-CH), multiplet and doublet of doublet at δ 8.41-7.56 indicating the presence of 7H of aromatic protons. 27 Other chemical shifts for compounds I 6 , I 9 and I 10 are given in Table 5 . The reaction of the azomethine compounds with sodium azide is given in the equation in Scheme 6.
FT-IR, ν (cm -1 ) Compound C=N C=C C-H C-H Aliphatic
test the potential of the prepared tetrazole derivatives (I 6 -I 10 ) as shown in Fig. 3 and 4 . Compound I 6 was found to be the best derivative that has significantly (p<0.01) recorded a stronger influence to inhibit the growth of Candida zeylanoides at an average of the zone of inhibition of 26.0 mm, followed by 24.6-25.6 mm for the rest of the species of Candida. Next, I 8 derivative recorded zone of inhibition of 11.0 mm toward Candida guilliermondii. Furthermore, I 7 and I 9 showed the lowest zone of inhibition of only 8.0 mm against Candida zeylanoides. Additionally, I 6 derivative recorded zone of inhibition of 11.3 mm against Candida guilliermondii and Candida zeylanoides, respectively. Compound I 10 did not inhibit the growth of Candida species as shown in Fig. 3 . Resistance mechanism depends on which specific paths are inhibited by the drugs From the reaction course and the suggested mechanism it may be concluded that the reaction takes place via concerted mechanism (Huisgen 1,3-dipolar cycloaddition). 28 
Activity against Candida Yeasts
Zone of inhibition of some human pathogenic yeasts was determined by the well-diffusion method and used to and if the alternative paths are available to substitute for those paths that the compound has inhibited; in this way the microorganism can modify its pathways and be able to survive by developing resistence. 29, 30 These results agree with some recent studies which described the synthesis of hybrid heterocycles proving to have in vitro antimicrobial, antibacterial and antifungal activities.
Conclusions
The results of FT-IR and 1 H NMR showed that the five-membered ring compounds were the least obstructed during all preparation processes and that neither light nor humidity affect the prepared compounds, this proving that the prepared compounds have an excellent stability. I 6 is the best derivative that has significantly (p < 0.01) recorded a stronger influence to inhibit the growth of Candida zeylanoides at an average zone of inhibition of 26.0 mm. This study may be helpful in designing more potential anticandidal agents for therapeutic use in the future.
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